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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Al— Li alloy element with high brightness, high efficiency, long life, and 
high display quality by providing a hole injection electrode, an electron injection electrode, at least one organic 
layer between these electrodes, forming the electron injection electrode by sputtering process, and including 
the specified amount of Li to improve the film forming capability and adhesion on the interface between the 
electron injection electrode and the organic layer. 

SOLUTION: The content of Li is specified to 0.4-14 at.%. The pressure of sputtering gas in the sputtering 
process is limited to 0.1-5 Pa. By adjusting the pressure of the sputtering gas in this region, an AL-Li alloy 
having the Li content of the desirable range is easily obtained. By varying the pressure of the sputtering gas 
during formation of a film, an electron injection electrode having concentration gradient of Li is easily obtained. 
The sputtering is preferable to be a DC sputtering process. As magnetic field intensity, the magnetic flux 
density B on a target is preferable to be around 500-2,000 Gauss. 
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y y 7 h) (2-^-7 F7F) t/u^^^ a(iii) 
[0051] ^(Dti^^, tf* (2-y^yw-8-^y y 

/7F) T^^^^A(III) -/i-^y-t"7 (2- 
^^-8-^;y/7h) T/u^^^A(III) % h:^ 
(2, 4-^f/U-8-^;!);7M T/L.^ ^.ry a 
(III) -^-^^f-y-t^ (2, 4-v ? y^/l^-8-^r 

yy/7h) T/u^^^Adii) , tf^ (4-^^/1^- 
2-y^/^-8-^y y y 7 h) t/u^^^a(iid - 
M-t^y-t^ (4 -m^-yu- 2-y f ;u-8-^y 
yy7h) 7/u^^^A(ni) s tf^ (2-y^-^-4 



11 

^■y-bf^ ( 2 -y^A— 4 -y h^r^y y / 7 h) 

T/l^^?.A (III) , tf* (5-V7;-2-^f^- 

8-^yy/7M ta^^-Miii) -^-t^y- 
t*y. (s-v'7/-2-yf;i'-8-^;y / 7h) r 

/U^^r>^(HI) x tf* (2 -y^VW- 5 - MJ 

nyf;U-8-^yy/7h) 7/1^ (III) — p. 

-8-^yyy7h) T/v^ ^t^oti) 

[0 0 5 2] r^U^*^ bif^lT{i, ^Fi?6 
- 1 1 0 5 6 9^c|S^co^ m-^r^ h^ir^iSfr 
^ftffi^ 6-1 1 44 5 6^- UHE^tf)^ h77!i 

[0053] &ftmnmT&A$mmm&Mtetzh<Dx~&> 

ottJ:<> ^(o&otem&tebv * (8-#yyy7 

[0 0 5 4] ^ic^CT^^Ji, 'J>te<ti> 

0. 0 1 — 2 Owt% , $b(C|iO. 1 — 1 5wt% k~fZ> 

[oo5 5] m^mxa, ^rty7^^y^ 
k\<^m&&&>z>fc, m&<o b*—/<>b& ^ <d totem 

kfcXZ. ftit$L&* 
[0 0 5 6] 1^-1 l^ffl t > b ix 5 ^ - /i^a A iMb^ 

or S ^R*«:£fflV^<DriS#£ UV\ 
[0 0 5 7] «^ftA*fcatt©ft-frftfc UTtt, ^r/y 

$ bicias-^y y /i^v^*<DRa»ft: 

h) 7/U^r>^ (A 1 q s ) 5rJB^5:i L 

[0 0 5 8] *-/uSfeA<»aSJiffl^b*4*ii: uttt, St 
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[0 0 5 9] ZL(Dm&<DM&tiM:, *th?tl(D*^ y 7 

xkmm&m-t 1/99-99/ 

Is £ btcfil 0/9 0— 9 0/1 0. $MC(i20/8 

0-8 0/2 0SS) tft5«t t*S»*b 
10 l\> 

[0 0 6 0] a^»(DJ¥SH:. #^g— B(Cffi^ 

£b*-l35— 6 Onra, #^1*5 — 5 Onni^tSrtW 
^ Lt/\> 

[0 0 6 1 ] £fc. A'frJI^A^ife^ ITtt, 

[0 0 6 2 ] *-yuaAlftai»tc«. ^J^i«. 4# 

dUBg 63-295695 -5§-<kf8. 2-19169 
4#4fc«L ffl¥3 - 7 9 2 M¥5 - 2 3 4 

6 8 1 ^¥5- 2 3 9 4 5 5-^4^ &m¥- 

30 5-299174 7-126225 

Wi. ftfflW- 7- 1 2 6 2 2 6-^^, tftffiips- 100 
I7 2f^i, EP0 6 5 0 9 5 5 A 1 ^MCfStt £ ftT 

F77y-/^yv J v'yjb^ (hy7y-;^7^y 

tK7/ym **s<y-;i>nm#* bvr 
tit><D{k&m*2m$x±&mmLxh±< . mm-r^t 

[00 6 3 ] ^-/uaAiiSl^^-^^Al t 

mrnm t ftvxmm-tzm&n. *-&&Ammmm 
tmso ^<Dk$, *-;uaA«i 1 1 tow m 

1 y ft^7 y y t ^ ^/h $ ^ Hb^^g <^«i 

50 oT. |g»«EEdS(STU, m^y ~^ct)^^^-^x 



V 



(8) 

13 

6 r £ K X t> 5 r £ 5 0 
[0 0 6 4] ^SJCfl?lSTRltfett5«^aA*ll 

auncn, (8-^/y/7M tvws^** io 
try $i?>mm». 

V\ 20 

[0065] a^oiAiit^Ji ^m^&AJi t m^mm 

[0 0 6 6] ^«l***i: LTI*. »KMa»&*#Lfc# 

[0067] fiaaftwictt, fci^-f ^r/wsf-oja^ 
iu B^a La* • fe«***a^m««ti/\ 

[0 0 6 8] £/c, ELfR^«-H^*5t3E»S^*KiR 40 

[0069] *fc, ffim#&mm<D£5tt:yt¥mm&m 

[0 0 7 0] >&%W&7 4 ^ * — Bttt. EL353teCOft£ 

******* *WKtt#<0=oa»&*ric 

^H6o 50 
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[00 7 1 ] **>*»«:* a*»Jc«***^«l*d s iK 
^fc<0«:ffiv\|xfi&< , E L»****^!RiR3ftssllv^r 

£#h*lv\ nma*, i/-f-ft.*4?*iut»3 
• M««9KiRxn:'frM • * ^ y AsTkw&m • ^ y 

[0 0 7 2 ] x<>r^-tt«*»^*3te«:^B*L«^v^J: 
5*t*»4r»-<tfft<, :7*hy V^^—fWJ^ 

£fc, I T 0(7)M^}^ ^ - ^IrSlt^ ^ J: 9 4 W 
[0 0 7 3 ] 5t«R«R«-»tt, *3te**»^*»W^j£ 19 ft 

V\ L* 
[0 0 7 4 ] ^-/^Ail^I, »3t«:fc .fctfa^&A 

< Lft»t*tH:*bft<ftO , m^^A^J*^^ : L<{S 
[0 0 7 5 ] K28«»©*f|=WcWc|S3es*tttv^. 1 

0 : 'PaJ£AT<£>K£S£ L, SK^aiffittO. 01-lnm/ 
sec gSttSr LV\ £fc, X^^T*ig^L 

Lfc«9, ho^f -5i^aix/toi-Sw 

[0 0 7 6 ] rix?>#a»»«jcJ|ffi3lK»jfeS:fflv^» 
r ttm& lv\ 

[0077] «^t«ELim mffimw* 

r ^ ^T*^5 0 EMD«JEW\ il^s 2-30 
V mSir^tb^. 

[0 0 7 8 ] 

<MMMl >S i ^xa-ICDC^^!/ ?m^X, A 
1 L i It, L i »S/5SL i : 4 . 2at%Of"^ 

7 P /UA^ Li : 8. 0at%(7)^ y^/UB t Z'tiX^th 

f—Vybt^, 3 0 0nm«f^l:AU i^BM 
fl^Lfc 0 r £7)^#co^^ 0 ^ ^iE^^fiSIRl/- hii^ 1 <D 
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* [0 0 7 9 ] 
1 



(Pa) (nn/Bln) 



(ttX) (atX) 



0. 3 

1.0 
2.0 
3.0 
4.5 



10 
B. 4 

S. 3 
4. 9 
3.3 



2.4 

3. ft 
4.6 

4. 9 
5.6 



4.7 
7.0 
8. 7 
9.3 
10.8 



[0080] i c p \z z v mmfczm^ti t z?>, mi 
[oo8i] <nmM2 >xs<v?m\zxfcmistim£ 

1 0 Onm<D/<#— I T OS^li /P&A^; 20 

o -* p a j^T£-e«j£bfc 0 4, 4' , 4 W -hy^ 

(-N- (3 — ^^Vl^^^/P) -N-^oi ^/l-T ^ 
/) Mj7x^T^> (J£*T. m-MTD ATA) £ 
S&ifj&^O. 2nm/sec % T? 4 0 nm<7)J^£ IC^^if L N * 
~/u&Ali£ U afcv^«EJfcffi£«ofc**, N, 
N ' -^7x=;V-N, N' -m-hy/V-4, 4' - 30 
i?T ^ /— 1 , 1 ' -t'7xn/l/ (J^T. T PD) Sr. 
^*i£KO. 2nm/sec T*3 5 nm<ZW£ \ZM^ 

£M^M&0 . 2nra/sec , "C 5 0 nra<£>J? £ tC^* L 

J^ttlOOW, DC^i/^&lCT, 2 0 Onm<£>I?£(C 
L i 7 . 3at%CDA 1 L i -g^K&fifcK Lfc 0 * 

fc, */<y$#f<D&t)l. 0PaT\ ^^^ytf^KHiA 40 
r&Jfll\ iSlAm^iil 0 0 W, ^yKO^Jli 

[0 0 8 2] #£>ix*:*«&E L*-f-je:ttJftr^^>#H 

«^-CHaE«JBES:H]*PL^tS: r*>, MSI^tt, 1 
4 V „ 8 2 5 mA/cm 2 T'3 8 0 0 Ocd/mra X~footl 0 
1 OniA/cra TO^«RigJHEJ§B»)-eE:. Wffl 11 6 . 6 V 
. 5 6 0cd/mm 2 , W^Wf B 1li6 5 Offlt\ 
•*tf>|8j0>K»«JE<£>±#tf[ 1 . 5V -Cfcofco 



^£^100/xra £jgx_3^—^ h058^*3J:^ 
fiKftli, 2 0 0^*-CEfef)tl4^oto »***2 

[0 0 8 3 ] <nMM3>mifoM2\Z*5\,^X* f&f&Zfh 
<5 A 1 L i cHfelBIco L i Sff^rO. 8 1 at%, 2. 2 at 
%, 5. 2at%, 10. 4at%, 11. 4 at % <b L fcf& 

[00 8 4] #^>tt/c^>^u^ov>r . ^m^ffi 

i"-<T^fe (^^^f Xraax =5 3 0 nm) 3§3fc 
(D_L#k 1 0 0 Mm ^^/Ks/ hco3S£*s<fc 

[0 0 8 5 ] <J£Kffl l > «^aA«S«r JE^*3S#I- 
TMl/cMgAg GS£*fcl 0 : 1) £ L 
H2fe#J 2 £ LTif SrtfHgJ U fffifi L/c t r 

HilW^te 1 5V X 5 0 OraA/cm 2 t*1 800 Ocd/W 

T*&o/c 0 1 OraA/cm 2 -C^>S«ait51ttSEi(l"Ctt, ^ 
W6. 9V x 4 7 0cd/nra 2 N 3®$^«ffi^4 0 
0S*[B]t\ ^:Cor^cD^lljmffiCOii#H2. 6V T'&o 

[0086] < ttmm 2 > i^^Aig^x^Mfic 

TMlfcAlLi (Ligg2 8at%) t VtzSXft 

5, ?DMStt7. 4V , 47 OcdXmm 2 , 

{13 00^r^T% ^:(DP H 1(7)igii[)mi£^-b#Ji3. 6V X* 

2 {C^-fo 
[0 0 8 7 ] 

[^2] 



17 



(10) 
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L i 




Aft 












mm 




±» 




No. 


(attt 


(V) 


<Cd/M a ) 


(h> 


(V) 

* 


00 


1 


0- 81 


6. 9 


510 


650 


1.2 


200 




2. 2 


6.8 


S10 


6S0 


1. 1 


250 




5. 2 


6.6 


580 


650 


1.3 


260 




7. 3 


6.6 


560 


650 


1. 5 


250 




ia 4 


B. 6 


560 


650 


2.1 


2D0 




11.4 


6. 6 


550 


650 


2.1 


200 


7* 


MtAff 


6.» 


470 


400 


2.6 


96 


8* 


28 


7.4 


470 


300 


3.6 


48 



[oo8 8] m2frbwhfrtz£ sic. ^mmco^^ 

[0 0 8 9] 



2 1 Sfi 

20 2 2 * — 

2 3 * — yi'&A 

2 4 ^ J: xfrn^m xffimm 

2 5 m^-&A®i 

2 6 &mm 



mi] 




